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DIVISION OF OIL, GAS AND MINING
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Kathleen Clarke Salt Lake City, Utah 84114-5801
Executive Director J| 801-538-5340
Lowell P. Braxton | 801-358-3840 (Fax)
Division Director 8 801-538-7223 (TDD)

@ Stat®of Utah e

Michael O. Leavitt

March 4, 2002

Ms. Karen Palmer

1600 South Red Hills Drive
P. O. Box 35

Richfield, Utah 84701

Re: Diamond K Gypsum Mine Plan. Diamond K Gypsum. Inc.. Diamond K Gypsum Quarry
and B & J Placer Claims. M/015/041. Emery County. Utah

Dear Ms. Palmer:

Thank you for sending the copy of your amended plan of operations from 1998. Using
this information and other information in our files. I have attempted to put together a mine plan
for the Diamond K Gypsum Mine. Much of the information for the text of the notice of intention
was contained in four different documents which the Division received October 26. 1998,
February 12 and July 12. 1999. and January 27, 2000. The mine plan was spread out through at
least four different documents, so it was difficult to determine exactly what commitments you
had made and what the mine plan really was. It is for this reason that I have tried to assemble the
plan.

I have taken the text information from the four documents mentioned above and have
retyped it. T have also taken maps. photographs, vegetation. soils. and geology reports and put it
into what I hope will be the beginning of a compiled mine plan.

While I have tried to be complete and not change any information. plans. or
commitments, [ ask that you look over the mine plan to ensure there are no problems. [t you find
something that needs to be corrected. please either write in the needed changes or call me. Once
we have both agreed on the mine plan. the Division will make two copies and stamp them to
show that they are approved.

[ appreciate your time to look through this information. ['m sure [ don’t know your
situation, but [ recognize that you are very busy with running the company. My purpose in doing
this is to help you fulfill the stipulation on your minc plan approval that you submit a compiled
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Karen Palmer
M/015/041
March 4, 2002

mine plan and to help both of us so we know what the mine plan is. There is no rush to have this
completed. Thank you for your assistance. Please call me at 801-538-5261 if you have any

questions.

Sincerely.

BENPN

Paul B. Baker
Senior Reclamation Biologist

b

Iinclosure: Compiled Mine Plan

ce: Dean Nyfteler. BLM. Price FO (U7TU-698060)
kpalmerltr.doc
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FORM MR-LMOFOR DIVISION USE ONLY

(Revised September 2000)Fi|e #: M/015/041
Date Received: / /

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple Suite 1210
Box 145801
Salt Lake City, Utah 84114-5801
Telephone: (801) 538-5291
Fax: (801) 359-3940

NOTICE OF INTENTION TO COMMENCE LARGE MINING OPERATIONS
Division comments about this plan:

The plan presented here is a compilation by the Division of information provided by Diamond K
Gypsum through various reviews. Some of these responses from the operator are difficult to
understand out of context of the review. In these cases, the Division’s review comments were
included together with the operator’s response. The Division’s comments are italicized.

Although the operator’s responses and commitments have been compiled in this document, the

Division has attempted to make no changes other than to organize the plan. There were a few
circumstances where periods were added or the first words in sentences were capitalized.

|. Rule R647-4-104 - Operator(s), Surface and Mineral Owners

1. Mine Name: Diamond K Gypsum

2. Name of Applicant or Company: Philip and Karen Palmer dba Diamond K Gypsum,
Inc.
Corporation (X) Partnership () Individual ()

3. Permanent Address: 1660 S. Red Hills Drive
P. O. Box 35
Richfield, Utah 84701
Phone: 435-896-8870 Fax:

4. Company Representative (or designated operator):

Name:
Title:
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Address:
Phone: Fax:

5. Location of Operation:

County(ies) Emery
Township 22 South, Range 9 East.

Section 29 N2, SEVs, SWV SWVa
Section 30 NEVs, SEVa SEV4
Section 32 Nv2, NWvs NW4
6. Ownership of the land surface (circle all that apply):
Public Domain (BLM)

7. Owner(s) of record of the minerals to be mined (circle all that apply):

John Elliott Welsh, Sr., LLC
John Elliott Welsh, Sr., Agent

Mining Claim Numbers:

B and J No. 2 #212727
B and JNo. 5 #212729
B and J No. 6 #226190
B and J No. 9 #212732

B and J No. 10 #226191
South Salt Wash No. 1 #365869
South Salt Wash No. 2 #365870

8. Adjacent land owners:

Name: Address:
Name: Address:
Name: Address:
Name: Address:

9. Have the land, mineral and adjacent land owners been notified in writing?
Yes No

If no, why not?

10. Does the operator have legal right to enter and conduct mining operations on the
land covered by this notice? Yes No

Il. Rule R647-4-105 - Maps, Drawings & Photographs




Form MR-LMO Page 3

105.1 - Base Map
105.2 - Surface Facilities Map

Area A—Mined out-—reclaimed

Area B mine 1997-1998

Area C new project mining area
a) boundary defined by drainages
b) actual mineable area of gypsum

Surfaces disturbance in Area C is proposed in 5 acre increments, where “topsoil” will be
removed first and stockpiled, then overburden will be removed to uncover high parity
[purity] gypsum resource as approximately mapped within Area C. When the high grade
gypsum is move out of a 5 acre area, then this area will be backfilled with overburden
and covered with topsoil. The topsoil will be a rock/soil type mixture in order to avoid a
sterile monomineral gypsum reclaimed surface. The total acres of resource is
approximately 20 acres, the total surface disturbance approximately 30 acres.

The 1:6000 scale topographic map shows the BJ Nos. 5, 6, 9, 10 and SSW Nos. 1, 2
unpatented placed mining claims which are or may be involved in the Diamond K
Gypsum quarrying operations of gypsum rock from 1999, continuing for several years.

The 1:2880 scale map, an overlay of an aerial photo, shows:

1) The aerial perimeter of the approximately 20-acre gypsum rock resource in Area
C.

2) Previously quarried Area B, now recontoured and reclaimed.

3) The active 1999 Haul road from quarry to Moore Road with culverted turnaround
across South Salt Wash.

4) Subdivision of the resource into 1 acre lots Nos. 1 to 32. The probable quarrying
sequence of lot Nos. is indicated.

5) The maximum total disturbance for all of Area C is 30 acres.

6) The initial quarry, now operating, in Area C is in Lots Nos. 1, 2, 5, 6. Topsoil and
overburden stockpiles are indicated.

The approximate acreage estimate of 8.01 is acceptable as the current site disturbance.
The small isolated area labeled “Area B” shown on the surface facilities map to the west
of the Area B Quarry is undisturbed and abandon in all mining plans. This area is
undisturbed and natural in vegetation and soil.

105.3 - Additional Maps

Six photos are submitted which show the 1998 unmodified South Salt Wash drainage
and the 1999 culverted South Salt Wash crossing; mine Haul Road of 750 linear feet
from El. 6530 to 6580, 6.7% gradient, to the Emery County Moore Road; Area C before
quarrying and after initial quarry showing haul road turnaround loop across South Salt
Wash.
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Two 4-foot diameter culverts, placed in the South Salt Wash channel are adequate to
handle “10 year flash flood runoff events.” The turnaround loop of five feet of fill is
above the maximum level of the flood plain of South Salt Wash.

Division review comment: As previously requested, please provide a cross section
drawing of the road crossing(s) for the South Salt Wash to Area C.

Operator response to review comment: Drawing enclosed labeled CUV-01

Rule R647-4-106 - Operation Plan

106.1 - Mineral(s) to be mined:

106.2 - Type of Operation Conducted:

Approximately 15 feet of a nearly horizontal gypsum bed will be removed from a partially
dissected stratigraphic bench. Stripping and mining will not effect the distributaries of
South Salt Wash drainage. The stream, channel bordering Area C on the SW may carry
local cloudburst water, but does not have a large drainage area. Neither surface water
discharge nor stockpiled material erosion is anticipated. Minor gullies will be backfilled
and recontoured as part of the stripping.

A D-9 cat dozer is used to strip off overburden from the gypsum-rock. “Topsoil” zones B
and C, one to two feet thick are initially removed and stockpiled separately. Overburden
rock is secondarily removed, stockpiled separately. These 1999 stockpiles are noted on
1:2880 scale map.

Gypsum rock is quarried with a modified RR250 cat reclaimer. A 950 cat loader collects
and places the fragmented gypsum rock into a stockpile at the edge or within the quarry
for loading and haulage off of the property.

The total acreage of the gypsum-rock is approximately 20 acres. The “topsoil” zones B
and C average less than 1 foot thick. There is no organic soil Zone A. Overburden to
high purity gypsum rock varies from 2 to 15 feet. There is one plus 10 foot overburden
areainlots 7, 10, 11, 12, 19, 20.

Topsoil, overburden, and ore stockpiles, and mine roads are to be confined within the
resource boundary. Backfilling, recontouring, topsoil replacement is progressive and
concurrent with quarrying.

Acreage estimations in Area C of 0.54 acres topsoil and 0.20 acres overburden are
correct.

106.3 - Estimated Acreage

Gypsum rock resource is approximately 20 acres. Maximum surface disturbance to
mine Area C, is 30 acres. Aerial mining sequence is proposed in six areas defined by
acre lots. This plan covers a minimum 10 year operation.




Form MR-LMO Page 5

Proposed schedule for mining and reclamation revised June 25, 1999. (enclosed)

Division review comment: The Division has used the revised schedule provided by DKG
to prepare a new schedule of acreage disturbed and reclaimed for the years of 1999 to
2008. The section in the February 12, 1999, DKG submission under the heading of
R647-110.3 mentioned that a new road would be created and the old road would be
abandoned. This latest schedule of mining and reclamation from DKG did not include
any disturbed acreage for new road area or reclaimed acreage for the old road.

At the DKG operations the haul road is developed within the footprint of the mined out
areas. As the mined out areas are reclaimed the access road remains unreclaimed for
access to the next block to be mined until access to the last area of mining is no longer
needed. At the time of final reclamation this remaining road would be reclaimed.

The possibility of DKG’s last access road being assumed by the County in replacement
of the existing steep road would not be known until near the end of the mine life. For
this reason the Division has included a figure of 2.6 acres of main access road allocated
in the schedule of mining and reclamation (see attached) over the years of active
mining. This main access road was assumed to be located within the various mining
blocks reaching the last mined block at the farthest border of the Area C grid of blocks.
Please acknowledge this road acreage is acceptable, or provide information to support
an alternate acreage.

Active mining areas of five (5) acres were assumed for the purpose of calculating a
reclamation estimate. If the proposed reclamation schedule is followed, the maximum
unreclaimed area, at any one time, would be kept to a minimum. Reclamation of a
previously mined area cannot occur until the new active mining area has been created.
For estimation purposes the Division has assumed the maximum unreclaimed area to
include an inactive area previously mined, the last active mine area, and main access
road. The active mine area would include the quarry floor, the overburden stockpiles,
and topsoil stockpiles. This total is based on five (5) acres of inactive mine area, five (5)
acres of last mined area, and 2.6 acres of main access road. Please acknowledge this
acreage as being acceptable, or provide information to support an alternate acreage.

Operator response to Division comments: Yes, this is true. The haul road is included in
the disturbed area with exception of this small access road off the Moore Road.

We also agree as to the haul road remaining unreclaimed for access to the next block to
be mined until access to the last area of mining is no longer needed. At that time final
reclamation would be completed.

We have no problem with Paragraph 4, your calculation to include a figure of 2.6 acres
of main access road to be allocated over the years of active mining. We realize that the
current road acreage is approximately 1 acre, but will expand as time goes on.

In Paragraph 4 of 106.3, we think this is reasonable in the long term mining plan.
However, Area B has been reclaimed and reseeded with the BLM recommendation of
mixture seed twice and we have seeded with our own mixture twice as well as
transplanted grasses. It's showing good growth and has been over a period of three



Form MR-LMO Page 6

years and it is of our opinion that close attention should be taken to releasing that initial
3.32 acres.

106.4 - Nature of material including waste rock/overburden and estimated tonnage

106.5 - Existing soil types, location of plant growth material

Within Area C, the principal soil is 1-2 foot flocculated gypsum. Some of the gypsiferous
soils are cryptogamic with lichen growth, but most are barren. In the gullies the
outcrops are weathered gypsum without soils. Overburden is siltstone, and the lower
slopes below the gypsum bed is siltstone. These siltstone areas have more colluvium of
silt and clay and the soils though thin (1) one foot have more vegetation.

The upper (1) foot of the soil over each acre is stockpiled separately from the
overburden stripping. This method saves the native seed bank. The barren overburden
varies in thickness from 0-4 feet. Usually 2-3 feet of weathered gypsum needs to be
removed before quarrying the gypsum resource. The volume of stockpiled soil is
approximated at 40,000 cubic/feet/acre. The soil development is minimal, but mixing
gypsiferous arid silty clay soils with gypsiferous soil in reclamation will enhance plant
recovery.

106.6 - Plan for protecting and redepositing existing soils

Segregation of the upper one foot of stripping from overburden is important to preserve
the residual seed bank. This material will be spread evenly across the reclaimed areas.
Soil stockpiles are stored adjacent to the active quarry, then redistributed after the
mined out quarry is first covered by stockpiled overburden. Protecting and redepositing
salvaged soils requires no specific procedures, because storage is outside cloudburst
threat.

106.7 - Existing vegetative communities to establish revegetation success
The plant frequency on gypsiferous soils may range from one plant/square foot to less
than one plant/square yard. Lepidium montanum may have a uniform distribution of one
plant/square foot. Atriplex confertifolia may have an irregular distribution and occur less
that one plant/square yard. Much of the gypsiferous soil on south facing slopes is
barren.

Indigenous Plant Species Chart No. 1

DKG will apply and use 1995 vegetation survey.

106.8 - Depth to groundwater, overburden material & geologic setting

Groundwater is 500 feet or greater below the surface. There are no aquifers above the
Page/Navajo sandstones.
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Overburden above the gypsum resource is mapped on Area C. This overburden is
siltstone.

Geology: Frank Royse Jr., Detachment fold train, Reed Wash area, west flank of San
Rafael Swell, Utah: The Mountain Geologist, Vol. 33, No. 2 (April 1996), p. 45-64.

106.9 - Location and size of ore and waste stockpiles, tailings and treatment ponds,
and discharges

Resource: The gypsum resource is conservatively estimated at 2000 tons/acre foot with
a maximum quarried thickness of 10 feet of gypsum rock. Approximately 20 acres have
recoverable gypsum resource. The entire proposed disturbed area may reach 30 acres.
Overburden of siltstones above the gypsum rock is approximately 3 feet. Average
overburden of weathered and impure gypsum rock is estimated at 3 to 4 feet thick.
Overburden and topsoil will be replaced as the quarrying proceeds, keeping the
maximum unreclaimed acreage less than 5 acres.

IV. R647-4-107 - Operation Practices

107.2

The crossing of South Salt Wash drainage has been constructed with culverts to carry
off the seasonal rainfall, snow melt and the occasional flash flood runoffs. There has

been only one (1) cloudburst flood in the South Salt Wash drainage occurring in 1990,
which would possibly wash away the constructed road crossing. The maintenance on
crossing and culverts will be done as needed to allow truck crossings, and keep open
runoff in South Salt Wash.

107.5

Soils are immature, mainly weathered gypsum rock and residual silt and clay from
siltstones. Colluvium within the resource and proposed disturbed boundaries is minimal.
The upper foot on two of stripping is temporarily stockpited for the purpose of retaining
the indigenous seed bank, and will be replaced in the mined out quarry above backfilled
overburden.

107.6

Concurrent reclamation is planned for the quarrying operation. Once the quarrying
methods and area is established it will be possible to backfill and to reclaim in
concurrently with the operation. Since the quarrying will be on a stratigraphic terrace
above existing drainages and gullies there is no need for temporary stabilization of
overburden or topsoil piles.

Once a quarry area is “mined out” then it may be reclaimed if it is outside the next
mining activity area. Backfill of overburden, replacing topsoil, recontouring and
reseeding may timely follow quarrying of the gypsum rock resource. The maximum
disturbed acreage at any time may not exceed (5) five acres.
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V. Rule R647-108 - Hole Plugging Requirements

Vi. Rule R647-109 - Impact Statement

109.1 - Surface and groundwater systems

The ecology of the major drainage of South Salt Wash was permanently changed by
discharges of calcareous fine-grained material form the 1-70 quarry, 2 miles to the East,
during a series of cloudbursts several years ago. Whatever volume of material may
wash from area C during the Diamond K quarrying operation and after reclamation will
actually be reversing this I-70 riparian change. Diamond K is not responsible for existing
sedimentation and floral changes in the South Salt Wash riparian flood plan and
channels.

There are no groundwater systems in the gypsum sequence of the Jurassic Carmel
Formation in the South Salt Wash areaofthe T. 22 S., R. 9 E.

The road crossing of South Salt Wash is constructed of rock material derived from the
local adjacent area. The lithologies are compatible with the present sediment load in the
drainage. The channel! sediment load is silty lime mud derived by a 1990 cloudburst
flood from the [-70 quarry site, 2 miles east.

Any locally derived sediment of gypsiferous and/or silty soil from the quarrying operation
that washes into the South Salt Wash sediment load would be a reversal of this 1990
environmental change.

The installed culverts will handle the seasonal intermittent flow observed in South Sait
Wash. There is no environmental impact caused by this road crossing.

109.2 - Wildlife habitat and endangered species

Seldom have native mammal or reptilian animal species been observed in ten years on
the undisturbed gypsiferous outcrops of the B and J claims between the Moore Road
and |-70. There are many species of ground dwelling animais on the silty limestones to
the East beneath the juniper trees. Active gopher holes are rarely present in the joints
of the gypsum rock outcrops and these area may also have larger predatory badger
holes.

Once the quarrying commences, then a different opportunist ecological niche is
established. Temporary attractive habitat for animals is established by the presence of
water in the quarry. Pollinating insects, birds, reptiles, and small mammals are
abundantly present during the quarrying operation. After reclamation, there are again
no animals. This observation is a good reason for leaving the quarry(s) as closed
catchment basins. There are also rare, transitory, large mammals in the general area,
such as mule deer, antelope, coyotes, mountain lion.

Discussed clearance for threatened and endangered plants with the BLM in 4/99. The
area was cleared by the BLM. They are content with the use of the 1991 survey. |
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personally inspect the area every year and agree to notify the BLM if any cactus are
present or threatened & endangered wildlife \ habitat.

109.3 - Existing soil and plant resources

109.4 - Slope stability, erosion control, air quality, public health & safety

There are no anticipated erosional impacts in Area C. The drainages and gullies are all
“dead headed” without basins for accelerating flash floods. Only a 1:10 year cloudburst
“directly on Area C, will erode stockpiles. The stockpile material is a compatible
component with the South Salt Wash bedload.

DKG will include in its erosion treatment plan the practice of roughening the surface
rather than the use of furrows.

VIl. Rule R647-4-110 - RECLAMATION PLAN

110.1 - Current land use and postmining land use

Grazing is the only multiple use since the 1960's. In the late 1950’s and early 1960's
non-permitted “wildcat” oil and gas wells were drilled north and south of the Moore
Road. Roads to the well sites give excellent access south between the Moore Road and
the 1-70 interstate and north to Eagle Canyon across the SID and CHAR unpatented
Placer mining claims.

Grazing will continue to be the main activity after quarrying of the gypsum
110.2 - Reclamation of roads, highwalls, slopes, leach pads, dumps, etc.

The mine road will eventually be extended after Area C is mined out, to connect with the
ridge road in Secs. 31, 32, T. 22 S, R. 9 E. This will give truck access to additional
gypsum resources to the South toward 1-70, and allow the abandonment and
reclamation of the present steep crossing of the South Salt Wash in NW/4 Sec. 30, T.
22 S.. R. 9 E. This mine road will become the permanent road toward the South.

Area C will be reclaimed in 5 acre increments, concurrently with the mining by backfilling
and topsoil emplacement. The final contour will approximate the present surface except
15 feet lower. The grading and furrowing of the surface will be designed to limit surface
run off, retain moisture, and smooth out minor gullying. The final gentle north slope into
South Salt Wash with a variable “topsoil” content will be more favorable for secondary
plant growth (South facing slopes and mono gypsum mineral soils are difficult to reseed,
being originally poor in plant diversity and density.)

The area C, after quarrying will have a rolling 5% to 7% northwest slope. Furrows
parallel with the contours will concentrate water to prevent rill wash and gullying. There
will be no high walls, steep slopes, or pits left on the property. Existing natural channels
have upstream terminations and small collection areas, so these may be recontoured to
blend into the new quarry elevations.
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DKG will include removal of road, all culverts and replacement of drainage in the
reclamation plan.

110.3 - Surface facilities to be left

Mine Road—Crossing South Salt Wash
The crossing of South Salt Wash with culverts may be moved and adjusted to satisfy the
efficient loading of gypsum from the quarries in Area C. A final site crossing position will
be chosen after Area C is exhausted. This ultimate crossing will access a new road
segment capable of truck haulage of the gypsum resource from farther south. This road
will connect with the existing “ridge road" toward 1-70, and the “wildcat” well sites.

This new access route will be the mine haulage road for the next 10 to 20 years; and
allow abandonment of the existing steep, non-truck access road and stream bed South
Salt Wash crossing. See 1:6000 scale map of existing steep road through B and J Nos.
9 and 10. See, proposed direct, gentle grade route through B and J Nos. 6 and SSW
No. 2. :

The final disposition of the mine road will be negotiated with Emery County, after the
gypsum rock resource is depleted. The abandonment of the steep existing road and its
reclamation may be possible in the next 10 years, if all parties agree.

The access road will remain in place during active mining operations and will be
included in reclamation plan after mining operation cease.

110.4 - Treatment, location and disposition of deleterious materials

110.5 - Revegetation planting program and topsoil redistribution

\

\

|

|

|

\

|

|

|

\

|

|

|

|

\

1 A major effort will be made to stockpile the topsoil. The topsoils will be mixed when
replaced to preserve the native seed bank within the soil, and avoid mono-mineralogical
gypsum surfaces. Annual “dry land pasture" seed mixes will be used to stabilize
stockpiles topsoils and on newly reclaimed and recontoured areas after quarrying. This
practice will enhance the grazing recover, stabilized the surface, provide cover for
generation of the native perennial plants. Selective transplanting and reseeding of
native plants will be determined as warranted.

The July 1996 Revegetation plan will be followed for the new expansion.

R647-4-111 Reclamation Practices

The reclamation will follow quarrying in 3 to 5 acre increments. Overburden will be
recontoured to be compatible with the new quarry elevations. Mixed top soil will be
replaced as a thin veneer over the entire area, then reseeded.

VIll. Rule R647-4-112 VARIANCE
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A variance is requested for (110.3) the South Salt Wash Drainage Crossing. There is
no possible adverse impact to this drainage because the 1990 cloudburst deposited a
foreign bedload of silty carbonate from the I-70 materials quarry and completely
changed the riparian environment. There has not been another cloudburst of that
magnitude. The truck crossing will be maintained, culverts cleared, and access open as
long as the quarrying continues. At the termination of quarrying, the crossing will be
either removed or turned over to the responsibility of Emery County.

A variance is requested for (110.5) revegetation. Annual dry land pasture seed mix will
be used to stabilize stockpiles of topsoil and as the first seed application on newly
reclaimed and recontoured areas. This will allow the perennial native seed bank within
the topsoil to germinate. A decision of replanting or transplanting native plants will be
determined after one year after topsoil replacement. It has been observed in practice
that the seed bank in the topsoil is the most effective replacement for native plants.

DKG plan on the removal of all roads, culverts and repair of natural drainage. A
variance is not needed at this time.

X. Rule R647-4-113 - SURETY

Reclamation costs should be covered by minimum surety bonding. Reclamation will
follow mining in 5 acre increments so that the reclamation costs will not be cumulative.

Diamond K Gypsum, Phillip Palmer DBA, will carry a surety bond or have a security
deposit in a dollar amount necessary to cover the surface restoration of the San Rafael
mining operation. The surety will be a sufficient amount to recontour and reclaim the
maximum disturbance of the mining operation at any one time.

Diamond K Gypsum Inc., Phillip Palmer DBA, will carry liability insurance in the amount
of $1,000,000 (one million dollars) for an and all activities in the gypsum rock quarry
operations in Sec. 29, T. 22 S_, R. 9 E., approximately 2 miles northwest of the
intersection of the Moore Road, Emery County Route #1612, and Interstate 1-70 in the
U. S. BLM San Rafael Resource Area, Utah.

John Elliott Welsh, Sr., LLC, John Elliott Welsh, Sr. DBA 4780 Bonair Street, Salt Lake
City, Utah 84117-5319 will be listed as an insured certificate liability holder for this

policy.

All appropriate mine safety procedures, practices, personal gear will be used by
employees, visitors, and all other that enter the mine property. Visitors and all others
will sign a liability release. Trespassers will be told to exit.

The Gypsum quarries have specific high intensity surface light reflectivity. This high
light intensity requires dark safety glasses and sunscreen for persons within the quarry.

See attached surety estimate.

Due to the good faith effort Diamond K has extended into reclamating the Area B 3.32
acres, we feel due consideration should be made in releasing that, therefore reducing
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XL

the bond amount. Please take this under consideration and let us know if you deem this
acceptable.

SIGNATURE REQUIREMENT

| hereby certify that the foregoing is true and correct.
Signature of Operator/Applicant:

Name (typed or print):

Title/Position (if applicable):

Date:



| NED

JUL 121999

e s AR

.DIV.OF OlIL, GRS ¢ GAS & M\N\NC:
N

*\MOND K GYPSUM QUARRY AREA 1999-2003

" of SW Sec. 29, T.22S., R.9E.

MCH AREAB  Mined and Reclaimed 1998 [52) ™\ PP S
\ i
4
. « s 4
2212727 AREA C Active quarry limit as of June 1999 S . / |
5212729 Stockpile soil (':/2 VS ‘
~ - :
6 226190 Stockpiled overburden ~ ) ' '
‘ kp N - Cleared, but not mined :

o OGY ov siltstone overburden Ready for reclamation

gyp gypsum aerial distribution

16 e
—¢90 — 7600 feol







—
-

/

— -1t

IJ

(IS KT WIDE

MINED GYRSVM
PILE

U~>3°cc 7 cd Fo viI™y

MOORE _RD.

APROK. 3 ACKE DISTURBED



DIAM
ovp K
(€|
oV
\
N\

MPORE_RD




bVS7 re T } WIS >

I1619CC# 01-rd

CELTITH 6-rq

0619TT# - 9- f'q

6TLTIT#H S-rd

- LTLTITH -rd
>wn bl

000'9 : T AIVIOS
HV1A ‘AINNOD X¥ANA
SINIV'IO ONININ ¥HOV'Id QHINTLVIND
—_ SHOUNOSTI WNSIAD TAVAVYE NVS




e a
dh




NING

DIV, OF O, GAS &

1
ACRE
Z
don

WS Tty
CHOX 210t/ FINInS




MINE SCHEDULE OF ACREAGE DISTURBED & RECLAIMED
M/015/041 (UTU-69860)
Diamond K Gypsum, Inc.

last revision June 25, 1999

DKG Quarry
Emery County

-Total project disturbance as of 4/14/99 is estimated as 8.01 acres

-Assumed that after 1999 4 or 5 additional acres of mine area would be disturbed each year
-Assumed that after 1999 4 or 5 acres of disturbance would be reclaimed each year

~Assumed that mining new areas stops in year 2003 & reclamation of remaining disturbance occurs in 2004
-Column "beginning disturbance” = disturbance existing at beginning of the year
-Column “total disturbed” = beginning disturbance + total new
-Column “adjusted total” = total disturbed = released this year

. Adjusted Total
YEAR Total Disturbed
NOwW 8.01 8.01
1999 #1 11.4 11.4
2000 #2 15.4 15.4
2001 #3 20.4 20.4

2002 #4 22.62 25.9

2003 #5 22.62 26.62

* END OF MINING IN YEAR 2003
0

4 12.62 22.62
2005 0 12.62
2006 0 0
2007
2008
2009

FINAL RECT

Beginning Total
Disturbance New

8.01
8.01 3.3
11.4 4.0
15.4 5.0
20.4 4.0
22.62 4.0
22.62 o]
12.62 0
0 0

ATION RELEASE IN YEAR 2009

New
Road
Area

New
Mine
Area

Reclaimed
this year

10.

12

.18

.62
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Released Released Released in Released
in 3 yrs in 2 yrs 1 yr this year
3.18 - - -
4.0 3.18 - -
4.0 0 3.18 -
4.0 4.0 0 3.18
10.0 4.0 4.0 4.0
10.0 4.0 4.0 4.0 i
10.0 10.0 4.0 4.0
12.62 10.0 10.0 4.0
12.62 10.0 10.0
12.62 10.0
12.62




DIAMOND K GYPSUM MINE SEQUENCE

YEAR

1999
2000
2001
2002
2003

2003

APPROX MINEABLE GYPSUM

3.3 acres
4 acres
5 acres
4 acres
4 acres

0.3 acres
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Reclamation Surety Estimate Information

1 Ripping access road - dozer

2 Regrading acess road - dozer

3 Surface drainage restoration and culvert removal - trackhoe
4

5 Overburden replacement -dozer

6 Topsoil replacement - dozer

7 Cripto biotic crust replacement - dozer

8 Broadcast seeding (~20Ib/acre) 20
9
10 General site cleanup & trash removal (10% site)
11
12 Reclamation Supervision 4
13

14 Please fill in amounts for listed activities
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R ,-.J,% |
5
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acres

days

180

363

$3,000.00

$1,452.00




RECLAMATION SUN™ =STIMATE

1 DR
2 |Diamond K Gypsum, Inc. last revision 04715199
s |DKG Quarry - filename o:\data\bonding\m15-41.wb3
« |M/015/041 (UTU-69860) Emery County
s |Prepared by Utah State Division of Qil, Gas & Mining
¢ |-This estimate uses a D8 size dozer for most earthwork
7 |-This is a draft estimate for the DKG quarry based on the total disturbance of 30 acres
s |-All quantities (acreages, volumes, etc.) in this estimate were assumed
8 |-Current site disturbance as of 4/15/99 is estimated as 8.01 acres with 3.18 acres of this being reclaimed & unreleased
10 |-This estimate assumes the following conditions at the time of final reclamation: stockpile area = 2 acres,
11 pit floor = 2 acres, pit road = 1 acre, quarry regrading = 2 acres, access road = 5 acres, 2 culverts to remove,
; 12 overburden regrading 4 ft deep from 5 acres, topsoil regrading 1 ft deep from 10 acres, drill seeding = 30 acres
i 13 |Note: actual unit costs may vary according to site conditions last unit cost update 04/15/99
14 |-Amount of disturbed area which will receive reclamation treatment 30.0 acres
15 |-Estimated total disturbed area for this mine = 30.0 acres
16 Activity Quantity Units $/unit $ Note
17
18 .|Ripping stockpile & compacted areas 2.0 acre 226 452 | (9)
19
20 -]Ripping pit floors— 2.0 acre 226 452 | (9)
21 ~Ripping pit access roads 1.0 acre 226 226 | (9)
22 ~|Creating safety berms or barriers around highwalls 0 LF 0.15 0| (10)
23 —{Regrading quarry areas 2.0 acre 484 968 | (7)
24
25 GtRipping access roads - dozer 3.0 acre 226 678 | (9)
26 ~Regrading access roads - dozer 2.0 acre 484 968 7)
27 Sidecast mtl replacement on steep roads- trackhoe 0 LF 0.85 ol (11)
28 ~— Surface drainage restoration - trackhoe 500 LF 0.15 75 | (10)
29 o|Culvert removal - trackhoe 2.0 each 1000 2,000 (8)
30
31 |Overburden replacement - dozer - 32,267 CY 0.48 15,488 | (12)
32 |[Topsoil replacement - dozer - 16,133 CY 0.48 7,744 | (12)
33 | Crypto biotic crust replacement - dozer 2,000 CY 0.48 960 | (12)
34
35 “YFertilizing ( 100 Ib/acre diammonium phosphate) ‘0.0 acre 90 0| (00)
36 “YBroadcast seeding (~20 Ib/acre) 0.0 acre 170 0] (00)
37 |Drill seeding (~13 Ib/acre) ? \1, acre 150 4,500 | (00)
38 T
39 |General site cleanup & trash remova site) 7.5 acre 50 375 | (00)
40
41 |Equipment mobilization 2 equip 1000 2,000 | (00)
42 A
43 |Reclamation Supervision 9\;,.' 8 days 363 2,904 | (15)
“ M T Qotal 39,790
45 |10% Contingency 3,879
46 Subtotal $43,769
47 |Escalate for 5§ years at 3.27% per yr 7,640
48 Total $51,409
49 Rounded surety amount in yr 2004-$ 51,400
50 Average cost per disturbed acre = $1.713
i
.. “
: 1 JUL 12 1999
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Soil Test Report Soil Testing Lab
d Utah State University
an Logan, Utah 84322-4830
Fertilizer Recommendation (801) 797-2217

(801) 797-2117 (FAX)

Date Received: 4/14/95
Date Completed: 4/26/95

Name: Diamond K Gypsum
Address: 234 North 500 West
Richfield,Utah 84701 County: Emery
Lab Number: 95010648
Identification: 2 g%

Crop to be Grown:

Soil Test Results Interpretation Recommendations
Texture Loam I T v
_L_Imje—7 R *-W: - Normal
pT{ | 7.4 N Normal
‘Salinity-ECe  mmhosicm | 27 Normal S
Phosphorus - P ppm M_MTB.? - Very Low 50-70  P20S5, Ibs/A
Potassium - K ppm 66 Low 140-180 K20, Ibs/A
Nitrate-Nitrogen - N ppm_. B ~ 3.1 o Loced N, Ibs/A
Zinc - Zn ppm Zinc, Ibs/A
lron - Fe ppm
Copper - Cu ppm
Manganese - Mn ppm
Sulf;t;gulfur -S ppm - o n S, Ibs/A

Notes

%Total Nitrogen = .060
CEC (meq/100g) = 6.0

For further assistance, plez e see your County Agent -- Dennis Worwood - 381-2381




Soil Test Report

and
Fertilizer Recommendation

Date Received: 4/14/95
Date Completed: 4/26/95

Name: Diamond K Gypsum
Address: 234 North 500 West

Richfield,Utah 84701

Soil Testing Lab
Utah State University
Logan, Utah 84322-4830
(801) 797-2217

(801) 797-2117 (FAX)

County: Emery

Lab Number: 95010647
Identification: 1 R

Crop to be Grown:

Soil Test Resuits Interpretation Recommendations
Texture - B Loam
_Lime—“-m_-“ ++ Normal
pH ) 7.6 Normal
hg;xlinity -ECe -rjnmhos/crn _—28__ Normal N
Phosphorus-P ppm 9.5 Low 20-40  P20S, Ibs/A
Potassium - K ppm 100 Adequate 80-120 K20, Ibs/A
Nitrate-Nitrogen - N ppm 3.5 Cow N, Ibs/A
Zinc-Zn ppm Zinc, Ibs/A
Iron - Fe ppm
Copper - Cu ppm
Manganese - Mn ppm
‘Sulfate-Sulfur-S  ppm S, Ibs/A
Notes

%Total Nitrogen =.095
CEC (meq/100g) = 8.0

o~ C o dOJI gn 5/ TDJZ'L"I‘J’Q’ | |

Th e W"{ b

LM fact , Hu

For further assistance, please see your County Agent - Dennis Worwood - 381-2381
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V/Mr. Tony Gallegas 6 January 1995
Divison of Oil, Gas, and Mining -
355 West North Temple A E @ E “ W i
3 Traid Center, SLC, UT 84180-1203 S/015/041 i ’
Mr. Neil Simmons AN | 0 8%
BLM San Rafael Resource Area
900 N. 700 E T e
Price, UT. 84501 3809 UTU69860 UT-067 IR

SW/4 Section 29, T. 22 S., R. 9 E. Diamond K Gypsum Rock Quarry Emery County

VEGETATION: A plant survey was completed on the Carmel Formation
gypsiferous soils. These soils have a restricted, limited flora. Atriplex confertifolia
shadscale and Oryzopsis hymenoides indian rice grass are the only positive native forage
plants. All other plants are considered to be opportunist weeds of limited forage potential.
These opportunist weeds generally have a Eurasian origin. (Anasasi ? or Pilgrim ?)

RESEEDING: The recomended BLM-UDOT seed mixture for the San Rafael Area
is planted in indoor flats in the Carmel gypsiferous top soil taken from the quarry site. This
test is being run under 65 degree temperature and daily watering to determine what will
actually grow under ideal conditions in mon mineralogic gypsum.

The natural plant distribution in the field shows that moisture retention and slope
direction controls the density of plants. South slopes are barren, small protected gullies
and north slopes have maximum plant density. Flat areas maybe barren of plants or have
uniform distribution of plants. The line statistical survey of plants was measured in the
highest population on a flat in the SW/4 sec 29, an area to be quarried in 1995.

Artifical reseeding is of questionable value,, Especiallly, if the seed mixture is
not suitable for the mono mineralogic gypsum soils. T\‘Snsplantation may be practical and
successful for Atriplex confertifoia and Orytzopsis hymenoides. Several dozen plants were
transplanted in November '94 as a test trial.

RECLAMATION:  Reclamation of Area A should be designed to avoid sheeet floods
and rill wash caused by cloudbursts. The excavated quarry floor will have a 3 to 4 degree
northwesterly inclined plane after removal of the gypsum rock. Top soil replaced upon this
inclined plane should be contoured, terraced, and deeply furrowed in an EW direction.
Slopes should face North to Northwest, and depressions of all varieties should be closed
so as to retain moisture. North slopes and water capture are paramount to sucess in getting
artifical and natural revegetation.

BONDING: The reclamation bond for Area A approximately 12 acres have been set at
$2.000 per acre. In the Diamond K quarry which ends up with a broad gently incline
surface it is debateable as to whether the esthetics are inproved over the original. The
market value of marginal grazing acreage along the Moore Road, at most would be a few
hundred dollars per acre. I would like to raise the question as to what is really reclamation
is a semi-desert wasteland. UDOT "reclaimed" the several miles through Carmel gypsum
along the interstate 70, is this the standard for the San Rafael Resource Area? I feel that BJ
reclaimed prospect areas near the Moore Road had excellent to poor recovery over 15

years. It can be argued that recovery is mostly natural by what plants actually grew. Itis
a fact that in ten years almost any disturbed area in the West will recover to natural plant
populations. In 100 years all evidence of a 1890's mining camp of thousands of peopl/

(]
has disappeared into climax juniper and pinon. % /%

maomlrs&_’




BOTANICAL IDENTIFICATION
GYPSUM ROCK OF THE CARMEL FORMATION
T. 22,23S.,R. 8,8 1/2, 9 E. SLB&M
EMERY COUNTYL, UTAH

Undisturbed Flora:

Oryzopsis hymenoides Indian rice grass

Atriplex confertifolia Schadscale type A oval leaf
Schadscale type B elongate leaf

Atriplex gardneri var cuneata Castlevalley saltbrush

Chryothamus greenei Green's rabbitbrush

Chryothamus nauseosus Greenish rubber rabbitbrush
var consimilis

Lepidium montanum Nutt Jones's pepperplant
var jonesi

Phacelia rafaelensis

Ephedra torreyana Mormon tea

Opuntia fragilis prickley pear cactus

Introduced by reseeding in Disturbed Areas:

Agropyron desertorum crested wheat

Halogeten glomeratus
ACKNOWLEDGEMENT:

Mike Windham and Loreen Allphin of the Utah Museum of
Natural History compared specimens with types at the museum. Their
expertise is apprectiated. Dr. Stanley Welsh (BYU) and Dr. Cyrus
McKell (Weber State) discussed the problems of reseeding. S. Welsh

made the suggestion of transplanting only the major desired species,
and letting the opportunists reseed through natural processes.



NATURAL UNDISTURBED CONDITIONS
OVERLYING GYPSUM ROCK
SAN RAFAEL RESOURCE AREA
T.22,23S.,R. 8,81/2,9E.

Vegetation Survey: A vegetation survey of 5 lines of 100 feet at ten
foot spacing was done in the SW/4 of the NE/4 of the SW/4 of Section
29, T. 22-S. , R. 9 E. This survey was accomplished in an area of
maximum vegetation cover within Area A, the area now being actively
quarried.

Within Area A, South of the Moore Road, in the NW/4 of the
SW/4 of Section 29, the Ground Cover is described as

Vegetation 20%
Litter 5%

Rock and Frags 25%

Bare 50%

Revegetation at  70% idealized at 14%
Abundant Positive Forage Plants:

Atriplex confertifolia shadscale

Oryzopsis hymenoides indian rice grass

Abundant Weeds:

Atriplex gardneri castle valley saltbrush
Chrysothamus greenei Green's rabbitbrush

Chrysothamnus nauseosus rubber rabbitbrush
Lepidium montanum Jones's pepperplant
These above plants make up 99% of the flora.

PLANT DENSITY: Plant distribution is controlled by both
direction and degree of natural slopess. South facing slopes are
essentially barren. Natural flat areas have well developed cryptogarmic
soils with both dormate and active lichen cover. Plants maybe absent
from these flats Increasing in gullies to a maximum on North facing
slopes. Moisture availability and retention is the control for plants.
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SOIL FORMATION: Soil thickness varies from none on gypsum
rock to several ten feet in joints and sink holes. The A zone humic
layer is absent or at best a few millimeters if the lichen growth is
considered as the organic layer. The B zone is plus 75% gypsum with
silt and clay derived from either overlying lithologies or blown and
washed into the gypsum. The C zone is plus 80% gypsum grading into
98% gypsum rock. The impure surface layer is better named a
regolith rather than "top soil"

It should be recognized that the gypsiferous "top soil" is a very
restricted, inhospitable environment for most plants.

The soils on the limestone beds of the Carmel Formation are
completely different from those on the gypsum rock. A cloudburst
over the I-70 materials quarry near the Moore interchange produced a
flash flood which carried limestone mud and clasts westward in the
South Salt Wash drainage and irreversibly change the riparian
environment for miles through the gypsum walled canyons. There is
no way that the quarrying of gypsum rock and the bypassing of some
gypsuim dust, soil, or rock fragments will ever negatively effect the Salt

= Wash Drainage. In fact, if it were so decided that reclamation of the
South Salt Wash Drainage was desirable, then all of the reclaimed
gypsiferous "top soil" should be designed to flush into South Salt Wash
Drainage.

POLLENATION: It was observed while capping and filling in the
plastic pipes originally used as claim markers, that one dessicated bird
was found in one pipe. To offset this disaster, 1 wish to report that
three plastic pipes have acitve bee hives. I was so elated to see this
use of the plastic pipe, I did not have the heart to destroy the hives.

REFERENCES:
Whitson, T. D. Editor, Weeds of the West, revised 1992
The Western Society of Weed Science, P. O. Bx 963,
Newark, CA 94560
Stefferud, A., Editor Grass, yearbook 1948 USDA

Welsh, S. L., etc., A Utah Flora, 1993 BYU




RECOVERY THRESHOLDS FOR PLANT TYPES FOUND ON
SAN RAFAEL SWELL GYPSUM QUARRY SITE PRIOR TO
EXCAVATION ON OCTOBER 11, 1994

Eleven different plant types were found on a study area of
5000 square feet. The rates of occurrence for each type of plant
were determined by running five parallel lines for 100 feet at
a spacing of 10 feet, then counting the number of each type of
plant within 1 foot of each reference line. A sample of each type
of plant was obtained for definitive botanical identification.
This report addresses the statistical significance of each rate
of occurrence with the objective of establishing a reasonable
recovery threshold for each plant type at a full standard deviation
above its mean rate of occurrence.

RATE OF OCCURRENCE BY PLANT TYPE:

i<
{" TYPE. LINE1 LINE2 LINE3 LINE4 LINES

- A: 7 5 4 3 3
- B: X7 19 18 20 6
= £ 1 0 0 0 0
= Pj 1 0 0 0 0
—~ B3 5 4 3 7 i 3
- F: 6 9 10 8 7
- G: 0 0 0 0 1

H: 3 2 4 4 3
- I: 3 1 2 1 2
—dJ: 2 3 2 4 2
- K: 9 4 8 5 4

For each of the eleven plant types, the above rates of
occurrence permitted the calculation of (1) the mean rate of
occurrence, (2) the standard deviation of occurrence and (3)
the recovery threshold at a full standard deviation above the
mean rate of occurrence. This kind of threshold should serve as
a reasonable standard for assessing the recovery of each plant
type found prior to excavation at this quarry site after refilling
of the quarry with indigenous soil. The necessary time for the
recovery of each plant type is dependent on its association
with other members of the existing plant community and is not yet
known, but the application of calculated recovery thresholds should
permit monitoring of the appropriate time intervals. This can also
permit selection of plants from other locales on the quarry
property where rates of occurrence exceed established means to the



quarry site itself for transplanting until quarry site rates of
occurrence achieve calculated recovery thresholds. Knowing the
mean rates of occurrence can prevent overuse of available
transplant stocks in otherwise undisturbed locales.

CALCULATED RECOVERY THRESHOLDS BY PLANT TYPE

PLANT MEAN RATE OF STANDARD RECOVERY

-TYPE: OCCURRENCE : DEVIATION: THRESHOLD:
A: 4.4 1.67 6.07
B: 16.0 5.70 21.70
C: 0.2 0.45 0.65
D: 0.2 0.45 0.65
E: 3.8 2.64 6.44
F: 8.0 1.80 9.80
G: 0.2 0.45 0.65
H: 3.2 0.79 3.99
I: 1.8 0.84 2.64
J: 2.6 0.22 2.82
K: 6.0 2.34 8.34

For those plant types which have remarkably low rates of
occurrence ( e.g. Types C, D, and G ) the simplest approach may
be to transplant these away from future quarry sites then just
move them back after refilling is accomplished. For instance,
Type C is a small cactus which is easily recognized at any time of
the year and like other commercially grown small cactuses should
do well on transplanting. A 50,000 square foot quarry site is only
going to have about 10 of these cactuses so it is not going to be
labor intensive to move them anyway.
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RESEEDING RESULTS: UDOT and BLM (recomended) 1987-

Recomended reseeding lists from UDOT and the BLM are nearly
identical for the same area underlain by the Carmel Formation on the
West fank of the San Rafael Swell. There are two major rock types in
the Carmel Formation. The limestone terrain supports the pinon/
juniper forest and its associated grasses and shrubs. There is an
abrupt change from this diversified flora at a sharp boundary with the
lithologic change into the gypsiferous units of the Carmel Formation.

The only species listed UDOT-BLM which grow immediately
above gypsum rock are QOryzopsis hymanoides indian ricegrass and
Atriplex confertifolia shadscale.

There is the very real question as to whether the UDOT-BLM
recomended seed mixture has or will succeed on gypsiferous
reclaimed areas. Evidence of any success of reseeding along the
Interstate 70 through the gypsiferous Carmel Formation is lacking.
Areas disturbed by J. Welsh along the Moore Road have been reseeded
over and over in the past ten years. Some plants of Agropyron
desertorum crested wheat have been established. The other plants
which have restablished themselves are those which are in the flora
list derived from an on site plant count, not those on the recomended
UDOT-BLM lists. It appears that natural reseeding is the successful
process and artifical reseeding is an exercise in futility on the
gypsiferous reclaimed areas.

RECOMENDED PRACTICE FOR RECLAMATION:

1. Surface reclaiming must be designed to avoid sheetfloods and
rill wash caused by cloudbursts. Moisture retention and natural seed
catchment can be accomplished by contouring and deeply furrowing
the top soil so that there is no down slope movement of water. After
the gypsum rock is slipped off, what results is an inclined plane with a
3 to 4 degree northwest dip. It is this plane which must be covered
by the stockpiled "top soil" in such a way that water is not allowed to
run off and gully the soft prepared ground.

2. With the "top soil" prepared to preserve the maximum moisture
in furrows, then reseed plant only:

Oryzopsis hymanoides indian rice grass

Atriplex confertifolia shadscale

Agropyron desertorum crested wheat

3. Transplant as a test:

Oryzopsis hymanoides
Atriplex confertifolia
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RECOMENDED RESEEDIDNG
CARMEL FORMATION
WEST FLANK OF THE SAN RAFAEL, EMERY COUNTY, UTAH
AUGUST 30, 1991 BLM Office Price, Utah Certified 872-630-766
Oryzopsis hymanoides
Stipa comata
Hilaria jamesii
Atriplex confertifolia
Atriplex canescens
Ceratoides (Eurotia) lanata
Melilotus officinalis
Sphaeralcea coccinea
In addition to these species the Utah Department of
Transportation reseeded a few other grasses and shrubs along

Interstate U. S. 70, through the gypsiferous units of the Carmel
Formation. See table below.

Po— SEEDING SCHEDULE
‘a SEEDING SCHEDULE NAME B3, LIVE SEED|
4 NAME LOS LIVE Se€o SEED PER ACRE
NO. BOTANICAL COMMON —HETpa0
e w| BOTANICAL |  commoN venio0 [ mernoo s | °¢
GRASS 1__1Oryzopsis ymencides }INDIAN RICEGRASY 8.5 1 98
3 BOUTEWLOUS GRACILIS BLUE GRAMA X3 ae 4 Oryropela_bymencides | INDIAN RICEGRASS 43| 80
2 HILARIA JAMESIL GALLETA 18 | es 3__ ] Sporobokum eboides ] ALXALI SACATON 05 1 10
3 ORYIOPSIS HYMENOIOES | INDIAN RICE GAASS [X} [ X] 4 )oipa comate NEETX_E-AND-THREAD 33 ] 80
4 ] ORYZOPSTS MYMEMOIOES | INDIAN RICE GRASS . .. 8 |svpa comate HEEDLE-AND -THREAD 15 129
s | srorosoLus atrotoes | aLkaLl saction .8 1.0 6 |30pa comete NEEDLE-AND -TMAEAD 80
[ SPOROBOLUS CRYPTANDRUS | SAND DROP SEEO .. a5 & 4 Sporsbods eryptondrus | SAND DROPSEED 021 05
? STIPA COMATA NEEDLE AND THREAD 38 [X] 8 | Hiorie jomenil SALLETA L0 1 2
: 8 | st1pa comura - | neeoce w0 THRERD 2.7 5.0 9 laouteiom grecits lsweenama - '] o2s] os
; L STIPA COMATA NEEDLE ANO THREAD (K] 2.9 | © Abriplex confertifolla s | SMADICALE . Lo |,o‘ 20 :
s T rosroen se. PENSTOMEN - e | 2e A0 Aivgles contortitotie “lomapscaue " | o8’ | 1o ||
‘ SHRUBS 12 - | aeciples oomescens : |roumwwasureus | 10 | g0
13 | ARTIPLEX CamesCENS FOUR WINGED SALTOUSH 1.0 2.0 6 | Aviplen ssnescons = [ mounuwc gavoums | o3 | 1o
18 | AATIPLEX CONFEATIFOLIA | SHADSCALE/HOPSAGE .8 1.0 1 lephodaviisie = Juommonvea = - | 10 | 2o
17| oevostuous nasalr emsH s} es | % |emedavias - fwormonver -~ | os | 10
. 19 | erveona viators: HORHON_TEA X e e izl es 13
k. o T ruovia s, reeomil | FReom Rwin 1.0 [ . -—L'—:'M ———JWINTERPAT - 93 1 10
. Misc T | ar " JEwotis tenete " 5{ yisiveneer SXRIAY o | 29
' I@“ TPinion PIE T =] s B . _Lu_m-mm_r_____wmm_@__w_
U8 v | vucea T en] 1m oy » i e 0 30
. i R B ! - Y3
RS g IR K
1




- ® soiL TG LABORATORY

. =PORT Utah State University UMC 4830
SOILTEng"dREPO Logan, Utah 84322
FERTILIZER RECOMMENDATIONS (801) 797-2217
Datery /7,24 : _‘
SAMPLE CROPTOBE SoIL LAB
Name JOHN E. WFL SH IDENT. GROWN TEXTURE NO.
qaN)RAFAFL. DESEERT F1 & 1 (0aM 1228
Street 4780 BONAIR ST 2)
3)
City. State HOLLADAY ., UTAH 84117 4)
ze Copy sent to Extencsion office
in SALT LAKE Countv.
Very - : . Very
SOIL TEST RESULTS Low | Low Adequate/Normal | High |High RECOMMENDATIONS Notes
NITRATE- 1) N recgmmenglations are‘b sed gn Q a
NITROGEN 2 Your drop @and fert. hisforvy. - N
N ppm 3) A valid te¢t for N requifres —  lbsiA
4) ecigl sabpling procedures. 0 :
) 2.5 ®n* h..rs)r\“"" - A50-170 b.c.d
PHOSPHORUS 2) | dleseff — _5p -FC P05
' P ppm 3) Ibs/A
4) .
1144 R Rt EXE S 2 —0
POTASSIUM 2) —_——— K20°*
K ppm 3y ___ ] G IbslA
4)
1) ISP B XL EE TR L LR L E L LR TE S L L T 0L 5 L5 E L3 =]
ALINTY 2)
n...10s/cm i:
I O B S e R S L s _ £
pH 2
3)
4)
1) R & E B 2 0L L L 8 & F 3 23
2)
. LIME 3)
i 4)
; y —
i )
' )
)
NOTES: : - - . *Po0gx.45=P  K0x.82 =K

.2 do not have enough data to give a reliable recosaendation for N tertilizer.
~is P recossendation is for normal crop production plus substantial buildup for future crops. Retest after 2 years.

‘o¢ Note & on reverse.
“ee Note 10b on reverse.

it this sample’s salinitv level, this pH value indicates a probable sodius problea. Consult local Extension or
CS office or this lab before fertilizers are applied.

4 fothar a s sestanes PLeose eertact AG-H o te leks

You may need to modify these recommendations in order to achieve maximum economic return under your specific conditions of weather,
iinances and management.

8/83
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It is t1me togg:'spel the :myth
that ranchers haVve a sweetheart
deal of any kind. S

Grazing is the pnnclpal eco-
logically sound commercial use
of semi-arid lands. Recréation in
limited areas of ‘high “appeal
brings money into the state. But

most rangeland lacks the fea- -

tures sought by’ vacatloners
Hunting génerates Tees. But
fees get soaked up by bureaucra-
cies. Where the land is devoid of
materials or of recreatlonal po-
tential, only grazmg creates
wealth for society at large.

Much is made of the archaeo-

logical value ¢ of the desert. Graz-
ngisa pnmary “Jink in cultural
evolution. Hunter gatherers -

who made the transitionto herd-’

ing, then to- agrxculture, were
‘the - first .t6 "build up".‘enough -
wealth to isupport civilization.
Native' s1tes and artrfacts should

i hn W_elsh

be preserved But the range cow
is a pedigreed artlfact a direct
and hvmg connectlon with an-
cient times.

In some mterpretatmns, graz-
ing is seen as obliterating the
-archaeological .record. ¥ar from
it. Those old enough to remem-
bér when'’ ‘Brrowhead “collecting
was legal also remember that év-

ery year a new .crop of arrow-
heads was turned up by the bene- ,

§o, ey “rde g;!ﬂ
turn 1 up lts nose &at ranc g Th
words kin and kine, "derive from"
the gédme source “What'¢ould be
more closely related th

ily and its cattle? :

The earliest kmgs wére mem- :
befs of the bloodlines; that is"of

the'kin, with the most kine. Not
onlyﬁ;';pro}ﬁectors “of 1 éghe herd
kmgs  were .the patrons of frt- .

1sts,—-story cEepers; musxclans?

and nmthematlclans i C e
"Like“it oF ,pot cattle are
klngﬁﬁﬂa’fd '101'51&" H p\( o
To'be a cattleman 1s to vxe ‘for
seniority among the oldest pro-
fessions. . .. .. :
To this day, no separatron can

that wealth providesto society.
Nevertheless, fewer people than
ever do the actual :work that
nakes money for everyone. And
more and more people turn their

+.month-ol
be made between the production -
of wedlth ‘and ‘the ‘fertilization

backs on the'stench and commo-
tion“of productlon “Yet cultural
-decline cannot be far behind the
- repudiation ‘of basic mdustry

~ The profit on cattle is in hne
_with or below proﬁts made“in’
“other 'industries. For ‘example, *

pound ; ‘é")a’lf;iraxsed;&ﬁtom birt
mamly*; n ‘;publig;dry :;;b'
and sold ‘at 10 ‘mon

rule ‘of thumb that the break
“evén'point on’cattle’is 70 cents a
pound, the calf would. yleld a
profit of $210, or 83 percent. %
More ically, 900-pound 18

sively on'hay and private irrigat-
ed ground, tecently sold for $700
each, yielding only $90 per ani-
mal, or only a 13 percent profit.
Keep in mind that the standard
retml mark-up in most business-
es is 60 percent or much higher.

“inevitably would have devel-

. d:se up by 100 percent

"with’ extraordmary Juck, a 60(%1 ,‘covered at the atction’

_ months of age (bootmg “buc
nught “bring - $630. {Taking ;the .

gtlll. ]

7 '--tllhng of the desert soil by cows.

Roads and trails kept open by
ranchers provide access to petro--

" glyphs, old camp sites and areas
* suggestive of the life that undls-
. turbed natives experienced. -

' Given time, Native Amencans

oped herding. Buffalo “culture

".was only an unagmatlve spark

away from the transition to hus-
bandry. If Europeans had not
comphcated matters, interne-
cine warfare between native
tribes would have forced the
eventual division of buffalo
range and the domestication of
buffalo as cattle.

Range management is older '

than the Old Testament Rewnte
history from the cow’s-eye view

the human legend. Only a shal- |
low society, a decadent soclety

t
i

‘and you would have essentially ]

losmg touch w1th 1ts roots could .\;

Many retail "anto - ’f» R "'j.
routinely - mark - *theu- '

= Increased grazing ¢osts endan

‘ ger ‘the profits, ranchers need to" '
;; survive. A rancher cannot slmply2

“raise his prices.. e pnee disg.
3y epubhc shoffldk 1ed the im3:
%1-age Jof, the ran rancher,as the fréesy

Igazmg “intd

:thé” high mountams as his herd

,lows quletl before ‘beddxng

own ~neaf the "chick “wagon}

This bucolic picture leaves out’ :
~ithe dust ‘and the flies, the long
.- hours; the lumps and the head- .
- steers . raised -exclu- -

aches. The .truth  is that most

“hard-working ranchers, ‘with ‘a

little luck, and with a lot of

. knowledge and experience, make
about as much ‘money ‘as any .

other middle ers.
John Welsh Is a salvage logger =
based In Southwest ldaho. -

S e

-\.-n.-u.-rr N il d -'r-l PRSLITY ajr.-n—ﬁ-.i maTa <

A1

.
b




SW/4 of the SW/4 section 29, Area A, claim BJ-
Cryptogamic soil - lichen film overlying zero feet to one foot B and C zones of
gypsiferous soil. This highly gypsiferous soil overlies 95% purity gypsum rock.

Minimum grass and shrub flora on a typical flat surface.

S
L)
»?

SWI4 of the NE/4 of the SW/4 section 29, Area A, claim BJ-2
Cryptogamic Soil - lichen film overlying zero feet to one foot of B and C zones of
gypsiferous soil, directly above 95% purity gyspum rock. An example of the maximum

grass and shrub flora on a typical flat surface. This is the area of plant statistical count and

of plant identification.




*

N. 75 E. Strike gully in center of NE/4 of SW/4 secttion 29, Area A, claim BJ - 2
Difference is vegetation density on North facing and South facing slopes.

At the level of the surveyor the N and S slopes overlie gypsiferous siltstones.

Gypsum rock is above the red siltstone marker in the background.

This gully is the 1,000 foot long tributary of South Salt Wash in the middle of section 29.

NE/4 of the SE/4 of section 30, claim BJ-9 :

Revegetation Example, approximatiey 10 years of recovery, reseeded at least three (3)
times with BLM-UDOT recommended seed mixture plus Agropron desertorum.

This is an example of the maximum vegetation density on a level to slightly undulating
surface. Revegetated area is on the viewer's right. There are two well recovered areas,
including this one where an investigator may either verify or negate the successful regrowth
of the BLM-UDOT seed mixture. -
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for understanding the flora on the B and J mining claims.
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INDIGENOUS PLANT SPECIES SAN RAFAEL MINING CLAIMS

EMERY COUNTY, UTAH -

Growing on cryptogamic gypsiferous soils and gypsum
outcrops on the B and J unpatented mining claims and the Sid and
Char unpatented mining claims.

' GRASSES: OryzopSLs hymenmdes *
Muhlenbergia pungens
Elymus elymmdes
SHRUBS: Cl’uysothamnus greenel
Chrysothamnus nauseosu *
Eriogonum ouvalifolium
Eriogonum-corymbosoum
Ephedra torreyana
Atriplex confertifolia * .
Atriplex gardneri
Atriplex canescens *
Gutierrezia spathulata

HERBS-
FORBS:

Hymenoxys acaulis
Lepidium montanum
Sphaeralcea coccinea *
Crythantha sp.

Phacelia rafaelensis
Gaillardia spathulata

CACTI: Opuntia polyacantha

indian rice grass
pungent muhley
squirrel tail

Green's rabbitbrush

greenish rubber rabbltbrush

cushion buckwheat subshrub
Freemont's buckwheat

mormon tea _ |
shadscale |
Castle Valley saltbush |
4 - wing saltbush

brown snakewood

aster

- Jones’s pepperplant

Scarlet globemallow
forb

an erect herb

basin blanket flower

prickly pear

* these plants are on the DOGM January 18, 1995, Revegetation List.

Presently indigenous on limestones and siltstones on BJ mining
claims but not growing on the gypsiferous soils, and not recomended for
reseeding. These plants will not grow on natural or reclaimed high
purity gypsum soils. This is not a comprehensive list- of all the plants
on the West Flank of the San Rafael Swell, only those species identified

GRASSES: Stipa comata *
Hilaria jamesii *
Bouteloua gracilis

'Rhus aromatica
Leptodactylon caespitoium
Ceratoides lanta *

_ Artremisia filifolia
Artemisia tridentata
Forsellesia meionandra

SHRUBS:

-

needle and thread grass
curley galleta #
blue grama

skunk bush #

mat forming shrub #
winterfat

sand sagebrush

big sagebrush
stafftree family #
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Amelanchier alnifolia 'serviceberry #
Eriogonum sp. pulvinate buckwheat
Mentzelia sp. stick leaf
- HERBS-  Enceliopsis nudicaulis naked stem #
FORBS: Machaerantheria canescens  aster : :
- Castilleja scabrida .- indian paintbrush
Oenotheria sp. evening primrose

*these plants are on the DOGM January 18, 1995, Revegetation List.

They grow prolifically on limestones, siltstones, and alluvium but are never
seen on high purity gypsum soil. Planting these three above recommendec
plant species on gypsum soils is technically incorrect.

#these plants occur spécifica.lly on the 4-foot tan siltstone marker bed :
in between the gypsum rock of the Upper Gypsum Unit which is quarried i
the GP quarry, West of the DKG quarry.

- C) Non native plants and foreign to the West Slope of the San Rafael but
recommended for reseeding by DOGM January 18, 1995.

Melilotus officinalis yellow sweetclover

This species has been planted as directed by BLM/DOGM recommended reseedi:
for gver 10 years on reclaimed areas on the B and J claims. Not one plant has be
observed. Artificial planting under green house conditions germinated 15% of
seeds in gypsiferous soil and maintained plants for six months. These plants did
not survive when exposed to outdoor transplant in the gypsum soil.

Kochia prostrata forge kochia

This species was first planted in October 1995 as directed by BLM/DOGM
recommended reseeding on reclaimed areas on the B and J claims. The winter
95/96 on the West Flank of the San Rafael was unusually dry, and the existing
plants were under stress when inspected in May. None of the Kochia seed
produced plants in the reseeded area of claim BJ#2.

Artificial planting under green house conditions germinated over 50% of seed in
gypsiferous soil and maintained plants for six months. These plants survived wh
*Xposed to outdoor transplant in the gypsum soil. From this experiment it is

1ighly likely that Kochia prostrata will germinate and produce viable plants on th

.'t;claimed areas of the mining claims. Further inspection in 1996 may find Koch
Jlants. : :

t should be emphasized that in October 1995, all of the DOGM January 18, 199¢
‘ecommended seeds were planted in the newly reclaimed area of BJ#2 claim.
Vone of these seeds either germinated or produced plants as of May 1996.
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Detachment fold train, Reed Wash area,

west flank San Rafael Swell, Utah:

An example of a limb-lengthening, roll-through folding
process on the eastern margin of the Sevier thrust belt'

FRANK ROYSE, JR.2

1 Received August 31, 1995; Accepted November 21, 1995.
2 Consultant, Arvada, Colorado

ABSTRACT

Field observations of a well exposed fold train on the west flank of the San Rafael Swell, Utah, provide
new data regarding the process of detachment folding, the possible role of gypsification of anhydrite in pro-
moting decollement, and the geometry and evolution of the eastern margin of the Sevier thrust belt.3 Fold-
ing is confined to a 19-m-thick gypsiferous interval within the Middle Jurassic Carmel Formation. The folds
are mostly regularly spaced, unfaulted, have no significant plunge, and have round, box, often isoclinal
shapes that grade westward to similar, chevron-like forms with detached, round crests. Uplift due to folding
of stratigraphic units above their regional level is typically 6 m, and arc wavelength is about 25 m. The entire
fold train is bounded below by a singular detachment zone about 0.6-m-thick composed of red clay that lies
conformably upon thick, unfolded gypsum beds. Folds are bounded above by a zone of several detachments
within a 10-m-thick gypsum unit. The fold train extends westward, down regional dip into the subsurface
below unfolded strata, and merges eastward into planar, unfolded strata that dip about 4° northwest.

Folds appear to have developed at a depth of about 600 m by buckling in response to regional horizon-
tal compression during later phases of the formation of the San Rafael Swell in Paleocene time. Fold spac-
ing was largely controlled by a relatively competent yellow calcareous siltstone embedded in a limy, clay
shale and gypsum medium. Folds evolved primarily by a limb-lengthening, roll-through process (described
by Dahlstrom, 1990) in which beds migrated from initially flat-bottomed synclines through synclinal
hinges to become steeply dipping fold flanks as folds amplified and converged along the red clay detach-
ment. Movement along the decollement may have been triggered by introduction of calcium sulfate-
saturated water into the red clay detachment with resultant deposition of secondary gypsum crystals as a

consequence of isovolumetric gypsification of anhydrite during a time of regional horizontal compression,
. — c ot sm A et Af ¢ln £nld teain indicatac it i” the easternmost




0 A To Entrada Ss. ~ 98m Unit
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1. Shale, greenish-gray, not

folded,

?&n : l

7 / 2. Gypsum, gray-white, alabastrine,
10 — s> partly nodular, planar gypsum

T T T veins, 60 cm shale near top. Unit
= / is folded and contains upper
_ /IO,. detachments. Nodules are
J T 2L L EX L LALLY ! ductilely elongated on steep
=7 \ fold fianks.

S]
I

meters
]

some green bands, coarsely crystal-
line gypsum veins.

I 7 C T _( é. Clay, gray, shaly, 30 cm resistant
: ‘ S green banded gypsum bed at base.

- ’ ? 7. Clay, red, non-calcareous, detach-
) ; ment zone with gypsum crystals.

V. Gypsum, green and white, resistant.
9. Gypsum, white, alabastrine, soft.

; . 10. Gypsum, reddish, silty, "satin spar*
i g . ; veins mostly along bedding.
emmmmmm———

11. Gypsum, white, soft.

=) 4, Siltstone, yellow, calcareous
/ 5. Gypsum, gray-white, alabastrine,

40—

50 0 1 —— — - — T T\ ]2 Limestone, gray, platy, regional

T—— T I  Me——— marker unit, shaly at top, ~ 30 m
thick.

\
To Navaho Ss. ~ 70m

k| shale clay I Id limestone

gypsum - [ sitstone detachment

Figure 6. Generalized stratigraphic section and description of folded beds and unfolded adjacent strata of the Mid-Jurassic
Carmel Formation.
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